Investor sentiment plays a critical role in corporate innovation investment. Firms resort to innovation in their attempts to satisfying the demands of their investors. We argue empirically in our study that investor sentiment has impact on firms" innovation decisions. We also argue that, strong negative sentiment has higher propensity to foster corporate innovation investment. We analyzed a nine-year panel data ranging from 2009-2017, which consisted of 3,558 Chinese listed firms. A verification of the impact of dividend policy on firms" innovation investment was conducted. We found that, favorable dividend policy would trigger corporate innovation investment. We also found a statistically significant relationship between innovation investment and firm performance. Our findings showed a positive association between corporate innovation investment and firm performance. We also conducted a series of robustness checks on our empirical models and then discussed the contribution of our study, theoretically and practically.
Introduction
The perception of investors towards an organization is crucial to its success, firms therefore would plan their investment policies carefully so as to maximize the utility of investors by resorting to innovation. Notwithstanding the quest of firms to innovate in order to increase investors" optimism, the returns of these innovative firms still remain uncertain. Innovative investments tend to be costly due to the high level of uncertainty attached to its outcomes (Hall & Lerner, 2010) . The intangibility of these innovative outcomes also makes it difficult to access funding for the implementation of innovative ideas. Knight (1921) argued that, innovation consists of a limited knowledge of the probability distributions relevant for the innovation process, investors must decide in this situation whether to invest in a venture that is characterized with uncertainty of success or not. This state of uncertainty by firms is what is described as the "Knightian uncertainty". Innovative firms would still need harmony in operation in order to succeed despite the uncertainty in their outcomes, harmonious relationship among innovative firms triggers innovation waves (Avison et al., 2004) . Misalignments in the operations of innovative firms will result in a waste of innovative ideas (Amid et al., 2012) . Effective usage of IT by innovative firms has the tendency to increase business performance (Bergeron et al., 2004) . IT mutuality and the commitment of CEO"s significantly influence the fusion of business and IT strategies (Wu et al., 2015) .
The concept of innovation was first proposed by Schumpeter. He believed innovation has the capacity to combine essential productive factors in a new way through the introduction of new product or new product feature. Innovation is indisputably one of the most significant value drivers in modern corporations and a key source of economic growth (Solow, 1957) . Innovation represents the core renewal process in any Organization. Investor sentiment promotes corporate innovation investment (Shiller, 2000; Perez, 2002; and Baker & Wurgler, 2007) . Investor sentiment can be either positive or negative.
Previous researchers acknowledged the importance of corporate innovation investment on firm performance (Belderbos et al., 2004) . Innovation is a key part of firms" ability to compete with rivals and sustain their competitiveness (Morgan & Berthon, 2008) . Corporate innovation investment increases firm efficiency and reduces operational cost (Aw et al., 2008; DiMasi et al., 2003) . Innovation investment has the tendency to increase the performance of firms (Berchicci, 2013) .
The relevance of innovation to an economy cannot be disputed, hence, a better understanding of the factors that have the propensity to cause innovation investment is necessary. Most early study focused on the effect of sentiment on different variables other than innovation, therefore, by adopting both theoretical and empirical approaches, we aim at ascertaining the relationship between investor sentiment, corporate innovation investment and cash dividend. We also aim at advancing our search to examining the impact of corporate innovation investment on firm performance.
Review of Literature
Classical finance theory denies the role of sentiment on corporate innovation investment. Previous studies by Morck et al. (1990) and Blanchard et al. (1993) confirm this assertion. However, recent studies tend to challenge this position and acknowledge the role of sentiment on corporate innovation investment. According to David and Paolo (2017) , investor sentiment makes corporate innovation investment a strategic complement, which result in innovation waves. They also indicated that, uncertainty hedging by investors produce strategic complementarity in entrepreneurial behavior, producing innovation waves, specifically, when one entrepreneur has a successful first-stage project, equity valuation, entrepreneur utility, and the intensity of innovation increase for other entrepreneurs.
Tri Vi and Zhaoxia (2016) showed that, market-wide sentiment affects firms" innovation activities. They as well indicated that, financially constrained firms are more likely to issue equity and invest more in R&D than financially unconstrained firms at high market sentiment. Daniel (2016) found statistically significant relationship between sentiment and innovation ideas. Bruce (2010) developed a model that analyses the relationship between investor sentiment and corporate innovation investment by incorporating the heterogeneous beliefs of investors and the composition of investors in the market. The model indicated that, corporate innovation investment level will increase with an increase in positive investor sentiment. Thus, investor optimism is significantly and positively associated with the level of innovative firms" investment.
Upon an analysis of five years of panel data for 886 listed firms and their 6.2 million relevant microblogs, Wenping, Lele, Qiqi, and Lei, (2018) concluded that, public opinions expressed via social media influence firm"s strategic decisions pertaining to innovation investment. They also revealed the U-shaped relationship between a firm"s public-opinion valence and its innovation investment and stated that, strongly negative opinions (the left part of the U shape) are the most likely to cause firms to invest more in innovation, as they seek to improve the undesirable status quo and also increase innovation when they receive praises from investors. Hui, Huguang, and Junzheng (2017) concluded that, there exist a strong correlation between the change in the degree of feature satisfaction and phone improvement after examining Huawei Mate phones. Xiaohan (2018) examined the role of investment specific technology surprise shocks, news shocks and sentiment shocks separately by employing nowcast data and the forecast error variance decomposition method. Results of the empirical analysis revealed that, the sentiment shock accounts for a substantial portion of fluctuations in output and investment in the short run. discount in their attempt to build on the framework that diversification discount is related to economic activity. Results of the analysis showed that, investor sentiment favours riskier firms when sentiment is high. Junyan, Jianfeng, and Shen (2017) concluded that, high-risk firms earn significantly higher returns than low-risk firms following low-sentiment periods. Thus, during the periods when market participants are more rational, high returns will lead to increased innovation activities in the firm. Mujtaba, Piyush, and Ferdinand (2018) showed that, investor sentiment can influence firm"s advertising expenditure. They found that, during periods of low (high) investor sentiment, firms decrease (increase) their advertising expenditure, even though the effectiveness of advertising is greater (lower) during such periods. Using a sentiment exposure model, Yao, Eric, and Ruiyi (2017) found evidence that, fund managers adjust the market exposure of their portfolios to changes in market sentiment. Tanya, Samuel, and Francisco (2018) stated that, sentiment plays an important role in justifying economic actions and are typically presented as being a modern incarnation of expectations that influence financial markets, whether they be of a Keynesian or other type. Wenzhao (2018) applied three approaches to define investors" neutrality and determined high and low sentiment periods. Wang discovered that, investors" perception is more determined by their normal sentiment state, represented by the all-period average sentiment level, rather than the neutrality value set in sentiment surveys.
Having had a critical observation of the above literature, a knowledge gap is been identified which is worth addressing. It is against this backdrop that we aim at examining the relationship between corporate innovation investment, investor sentiment and cash dividend policy. We are not only helping to bridge the gap in knowledge pertaining to our study but will also contribute to the study of the relationship between corporate innovation investment, investor sentiment and cash dividend.
Our main research interest in our quest to bridging the gap in knowledge is to examine whether a change in investors" sentiment towards firms will cause a corresponding change in the level of innovativeness in firms" operations. Another area of interest, is to ascertain if corporate dividend policy affects innovation investment whilst not being oblivious of the so-called "dividend irrelevance" assertion by previous scholars. We also aim at examining the impact of innovation investment on firm performance. Previous literature focused largely on how sentiment affect other financial variables but as a further contribution to the study of corporate finance and in our attempt to bridging the gap in literature with empirical basis, we aim at examining if investor sentiment affects corporate innovation investment and has the potential to foster higher innovation waves in the corporate environment.
Empirical Strategy
A study with much emphasis on the sentiment of investors and corporate innovation investment is necessary in current times as far as the study of corporate finance and behavioral economics are concerned. We therefore aim at examining the relationship between these variables empirically, with the assistance of econometric models. This chapter gives a brief description of the data, description of variables used for the study, presentation of our baseline models as well as its analysis.
Data
Product or service innovation is crucial to achieving the transformation goal of an economy (Kim & Youm, 2017) . In order to empirically ascertain the relationship between corporate innovation investment and investor sentiment, data was collected from different sources. We collected data from the Chinese enterprise annual report as well as the "ifind" database (a Chinese database). The panel data covers the period of 2009-2017, it also consists of both private and state-owned firms. We collected data on 3,558 Chinese listed firms for the study.
Description of Variables

Key Variables
Firms" Annual Research and Development Investment ( ) was used as a proxy for innovation investment. This is a widely used proxy for measuring firms" innovation investment (e.g., Tri & Zhaoxia, 2016; Wenping, Lele, Qiqi, & Lei, 2018) . We also measured firms" Annual Growth Rate in Total Asset as a proxy for measuring firm performance, in our attempt to empirically ascertain the relationship between firms" innovation investment and their performance. These two variables are considered as dependent variables and denoted as and respectively, firms" cumulative monthly stock returns for the previous year was used as an indicator for measuring investor sentiment (Hua, Liu, & Xu, 2011) . This is denoted as . Corporate dividend policy may affect corporate innovation in the long run. Firms with favorable dividend policy may have higher chances to attract investor optimism which will result in corporate innovation investment. Firms" cash dividend per share (DPS) was measured from the Chinese enterprise annual report and it is denoted as ( ).
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Control Variables
Other relevant variables that have the potential to influence corporate innovation investment are included in the model in order to reduce the threat of endogeneity (Wooldridge, 2010) .
Operating Income ( ): Innovation has the tendency to increase the income levels of firms. Firms would therefore innovate in order to obtain higher incomes. Incomes help firms to stay in business, for this reason, we controlled for each firm"s operating income.
Total Assets ( ): Firm"s asset base determines its strength in business. Firms with larger asset base tend to tolerate innovation than those with small asset base due to the uncertainty in innovation outcomes.
Return on Assets ( ): Firm"s Return on Assets is a good measure of its business performance. Firms" with higher return on assets have greater propensity to invest in innovation than those with smaller return on assets. We therefore controlled for firm"s return on assets in our model as an explanatory variable.
Number of Employees (
): The number of employees in a firm is used to determine its size. Larger firms may have a higher tendency to invest in innovation than smaller firms due to their size. We therefore included firm size as a control variable in the models.
Asset Liability Ratio ( ): The ratio of firm"s assets and liabilities is crucial to its level of innovativeness. Firms" with higher levels of asset than liabilities in their operations will have greater financial capacity to invest in innovation. We therefore controlled for firms" Asset Liability Ratio in our models.
Cash Flow ( ): Firms" revenue and expenditure patterns can affect their innovation investment. Firms" with excess revenue over expenditure have higher chances to invest in innovation. The inflow and outflow of cash is essential element for determining corporate innovation investment decisions. We controlled for Cash Flow in our models.
Shareholder"s Equity ( ): The proportion of shareholder"s equity in main business income can affect corporate innovation investment. Firms" with higher proportion will increase investor optimism towards the entity, this increased optimism will generate innovation waves which will result in corporate innovation investment. We controlled for this variable in our models.
Earnings Per Share (
): This is a measure of firms" profitability levels. EPS is used to gauge a company"s net income allotted to each share of its income. Firms" with high profitability levels will have greater propensity to invest in innovation. We therefore included earning per share as a controlled variable.
Average Rate of Return (
): This refers to returns made on investment. Firms" with high returns on their investments would be more likely to invest in innovation than those with low returns. We included firms" average rate of return as a control variable in the models.
Proportion of Research and Development Cost in main business income (
): This determines whether a company desire to invest in innovation or not. Firm"s proportion of research and development cost in main business income can determine its level of innovativeness. We therefore controlled for this variable in our model.
Nature of Firm (
): The nature of business determines firms" degree of innovation investment. Firms" in high-technology domains such as biotechnology, pharmacology and IT are likely to spend more on innovation than other firms are. Therefore, we constructed a categorical variable, , to control for variations in innovation investment across industries.
Year dummy ( ): Finally, investor sentiment can change firm"s innovation investment over time. We therefore included year dummy variables in our estimation models.
Statement of Hypotheses
Hypotheses are deduced based on a retrospective view of previous research related to the study. We examined prior studies and critically analyzed the interplay between Investor sentiment and corporate innovation investment as well as taking cognizance notice of the relationship between corporate innovation investment and cash dividend and also examined the impact of innovation investment on firm performance. Primarily, we aim at ascertaining how investor sentiment affects corporate innovation investment, the effect of innovation investment on firm performance and also attempt to comprehend how corporate cash dividend policy affect their innovation investment.
Main hypothesis: hypothesis 1: Investor sentiment has an inverse relationship with corporate innovation investment: This hypothesis is proposed, upon a retrospection of past research works that suggested a decrease in innovation ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 7; 2019 investment as investor sentiment increases. Negative stimuli tend to elicit stronger and faster reactions than neutral or positive stimuli (Baumeister et al., 2001) . Negative sentiment pushes firms to improve their product or service quality through innovation, thereby influencing their decision on innovation investment (Walther et al., 2012) . Negative information tends to influence firm"s decision than positive information (Yin et al., 2014) . Negative sentiment is found to be more liable to trigger arousal and curiosity and to facilitate information diffusion (Kimmel & Kitchen, 2014) . In general, negative sentiment tends to have more constructive information for decision making such as, suggestions regarding product quality, strategy or firm"s reputation (Derks et al., 2008; Liu et al., 2010; Yin et al., 2014) . Low sentiment leads to increased innovation activities (Junyan, Jianfeng, & Shen, 2017) . Strongly negative opinions (the left part of the U shape) are the most likely to cause firms to invest more in innovation, as they seek to improve the undesirable status quo and also increase innovation when they receive praises (Lele, Qiqi, & Lei, 2018) . These results are inconsistent with the findings of other studies (Aula, 2010; Malthouse et al., 2013 (Di Masi et al., 2003; Aw et al., 2008) . Innovation investment reduces firm"s operational cost (Aw et al., 2011) . Innovation investment gives firms comparative advantage over their competitors (Katila & Ahuja, 2002) . These conclusions are not consistent with those of other studies (Kelly & Amburgey, 1991; D"aunno & Sutton, 1992; He et al., 2013) .
Empirical Models
Econometric models were employed in an attempt to analyze the data empirically. Firm"s research and development investment expense as well as the annual growth rate in assets are set as dependent variables for the empirical analysis. All variables are transformed using logarithms, due to the variations in firm sizes as well as the industrial categorizations of the sample used for the study. We first examined the impact of Investor Sentiment on Innovation Investment, using firm"s Cumulative Monthly Stock Returns and firm"s Annual Research and Development Investment as proxies for investor sentiment and corporate innovation investment, respectively. We also examined the impact of innovation investment on firm performance, using firm"s annual growth rate in asset as an indicator for measuring firm performance. The empirical models are specified as follows: 
Subscripts in the above specifications denote measures across firms ( ) and years (t). All independent and controlled variables are lagged by one year in order to mitigate the possibility of reverse causality. An extensive set of control variables are included in the models to cater for possible endogeneity. The descriptive statistics as well as the definition of all studied variables are presented in Tables 1 and 2 . Tables 1 and 2 summarize the definition of variables and the descriptive statistics respectively. Table 2 indicates that, Investor Sentiment ( ) has the highest observation, 32,022 among all the variables used for the study. Data on Average Rate of Return ( ) has the lowest observation, 13,008. We performed a regression of innovation investment on sentiment, we also included other relevant variables in the models in order to prevent the problem of endogeneity, as suggested by Wooldridge (2010) Vol. 11, No. 7; 2019 shown in Table 4 . We applied both fixed and random effect models in our analysis. The results showed a consistent negative coefficient, indicating negative correlations between sentiment and innovation investment for both fixed and random effect models (b = -0.105, p < 0.01 in model 1; b = -0.096, p< 0.01 in model 2). The association between sentiment and innovation investment decreases as sentiment increases. These significant results affirm our hypothesis that, negative sentiment expressed by investors has higher propensity to cause innovation investment, as suggested by other researchers (Yin et al., 2014a; Junyan, Jianfeng, & Shen, 2017; Lele, Qiqi, & Lei, 2018) . The said relationship means that, corporate innovation investment is high during periods of low sentiment. The result strongly affirm hypothesis 1 (H1).
Results
Results in Table 4 present a significant positive correlation between corporate dividend policy and innovation investment for both fixed and random effects models, models 1 and 2 respectively (b = 0.027, p < 0.01 in model 1 and b = 0.032, p<0.01 in model 2). This result provides evidence that, corporate dividend policy has impact on innovation investment. This supports the second hypothesis, (H2). The results also report a positive coefficient for firm"s operating income, indicating that firm"s high innovation investment is associated with higher operating income, for both fixed and random effects models. This is also true for the relationship between innovation investment and total assets. It also shows a positive correlation between firm"s return on assets and its innovation expenditure for both models, indicating that, high innovation investment corresponds with high returns on assets. It also reports a positive coefficient for firm size (number of employees) in both fixed and random effects models, indicating a positive association between the size of firms and their innovation investments. The table also reports a direct association between firm"s innovation investment and asset liability ratio for both fixed and random effect models. It also shows a negative relationship between innovation investment and shareholder"s equity for the fixed effect model and a positive association for the random effect model. It reports an inverse relationship between innovation investment and cash flow for both fixed and random effect models. The relationship between earnings per share and innovation investment is reported as negative as well as the relationship between innovation investment and average rate of return. It also reports a positive coefficient for the proportion of research and development cost in operating income, indicating that innovation investment increases when the proportion obtained from the operating income increases. This means that, the proportion of innovation investment cost from firm"s operating income is a major contributing factor for corporate innovation investment.
We also examined the relationship between firm performance/growth and innovation investment by regressing firms" annual growth rate in asset on innovation investment. The results are presented in Table 5 . The estimation results revealed a positive association between innovation investment and firm growth, indicating an increase in firms" growth rate as they increase innovation investment. This is indicated by a positive coefficient for innovation investment in both fixed and random effect models 3 and 4, respectively (b = 1.482, p < 0.01 in model 3; b = 0.510, p < 0.01 in model 4). The significant positive results affirm previous research (Aw et al., 2008; Aw et al., 2011) and others who concluded that firms" enjoy high growth and increased efficiency as they invest more into innovation. This result strongly supports hypothesis 3 (H3).
Robustness Checks
We generated two samples based on firm size from the dataset in our attempt to assess the robustness of the findings. We sampled the top 20% (1/5 th above) and bottom 20% (1/5 th below) of firms by size (number of employees). We used these two samples to re-estimate our hypotheses in our attempt to verify the robustness of our findings. The estimation results for the top 20% and bottom 20% are presented in Table 6 and Table 7 , respectively. The results from the robustness checks showed that, both negative and positive sentiments can trigger innovation investment, as indicated by some previous researchers. The newly generated sample was also used to assess the relationship between innovation investment and firm performance. The results affirmed a positive association between innovation investment and firm performance. These results are also presented in Tables 8 and 9 . Results from the robustness checks confirm the statistical significance of our major variables used for the empirical analysis.
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Discussion
Results from the study suggest a statistically significant relationship between investor sentiment and corporate innovation investment. Strongly negative sentiment has a higher propensity to foster innovation investment than positive or neutral sentiment. This means that, strong negative sentiments have higher tendency to cause firms to invest in innovation in their quest to satisfying the demands of their investors.
We also found that, corporate dividend policy has a statistically significant relationship with innovation investment. Our study revealed that, there exists a positive correlation between corporate dividend policy and innovation investment, indicating that firms" with favorable dividend policies tend to invest more in innovation.
Our findings provide evidence to support the argument that, corporate innovation investment has impact on firm performance. Our empirical analysis suggested a positive association between innovation investment and firm performance. Firms" eagerly invest in innovation in order to increase their efficiency and gain comparative advantage.
Our findings from the robustness checks indicated a consistent statistically significant relationship between investor sentiment and innovation investment. The robustness checks indicated that, both negative and positive sentiments can generate innovation waves. Fixed effect models best suited our analysis than random effect models.
Theoretical Contributions of Our Study
Our study adds to the few existing literatures that explore the interplay between investor sentiment and innovation investment (Hui, Huguang, & Junzheng, 2017; Xiaohan, 2018) . Our study also examined the association between sentiment and innovation (Liu et al., 2010; Yin et al., 2014) . We extended our search to identifying the correlation between sentiment and innovation investment. Our study showed that, negative sentiment causes higher innovation investment whilst most previous research works focused on the statistical significance of sentiment on innovation investment as well as the impact of sentiment on other financial variables (Tri & Zhaoxia, 2016; Daniel, 2016; Mujtaba, Piyush, & Ferdinand, 2018; Tanya, Samuel, & Francisco, 2018) . Our findings provide an adequate information for firms" making innovation-investment decisions. Such investments are vital to firms" strategic alignment as they seek to preemptively collect advantages for future business opportunities. Our study admonishes firms to fully regard the sentiment of their customers, most importantly, strongly negative and strongly positive sentiments should be regarded as avenues for innovation investments, since innovation has been shown to have statistically significant relationship with firm growth in asset.
Our study makes an imperative theoretical contribution to the literature that focuses on the impact of dividend policy on corporate innovation investment (Brown et al., Kent, Gary, & Theodore, 2002) . Our study provides an empirical evidence on the impact of favourable dividend policy on innovation investment. Our study also ijef.ccsenet.org International Journal of Economics and Finance Vol. 11, No. 7; 2019 attempts to increase the knowledge in literature pertaining to the impact of innovation on firm growth (Di Masi et al., 2003; Aw et al., 2008; Berchicci, 2013) . Our study revealed that innovation investment is a necessary tool for increasing firm growth. We identified in our study that firms" enjoy high growth as they invest more into innovation, as suggested by some previous researchers.
Limitations and Future Research
Despite our attempt to empirically ascertain the impact of sentiment on innovation investment by including a rich set of control variables in our models, the unavailability of data on some variables is a limitation to our study. We therefore suggest that, future research should examine the full dataset if available, without missing values.
Although, innovation investment is an important variable to cause high growth in firms, other external factors such as government policy decisions or macroeconomic shocks may also have significant impact on firm growth. Future research should consider other controlled covariates such as economic shocks and policy effects.
Our data consisted of a combination of private and state-owned firms, future research can assess the impact of sentiment on innovation by considering private and public firms separately.
Our research revealed that, corporate innovation investment reduces as investor sentiment increases, indicating a negative correlation, using the cumulative stock returns as proxy for measuring sentiment. Future research should consider using other variable as proxy for measuring sentiment to examine the impact of sentiment on innovation investment as well as their correlation.
